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Department of Hematology, Somogy County Mór Kaposi General Hospital, Kaposvár, 7400, Hungary
4
Hematology Institute & Blood Bank, Meir Medical Center, Kfar Saba & Sackler School of Medicine, Tel Aviv University, Tel
Aviv, 6997801, Israel
5
Department of Hematology, Vall d’Hebron Institute of Oncology (VHIO), Vall d’Hebron Hospital Universitari, Vall d’Hebron
Barcelona Hospital Campus, Barcelona, 08035, Spain
6
Singapore General Hospital, 169608, Singapore
7
Cancer Clinical Research Unit, Princess Margaret Cancer Centre, Toronto, ON, M5G 2C1, Canada
8
Guy’s & St. Thomas’ NHS Foundation Trust, London, SE1 9RS, UK
9
Centre d’Investigations Cliniques (INSERM CIC 1427), AP-HP, Hopital Saint-Louis, Université de Paris, Paris, 75010, France
10
Policlinica de Diagnostic Rapid Brasov, 500152, Romania
11
Oxford University Hospitals NHS Foundation Trust, Oxford, OX3 9DU, UK
12
Guy’s & Saint Thomas’ NHS Foundation Trust, London, UK
13
Queen’s University Belfast, Belfast, BT9 7BL, Ireland
14
Hematology Division, Washington University, St. Louis, MO 63110, USA
15
The Alfred Hospital & Monash University, Melbourne 3004, Australia
16
Leipzig University Hospital, Leipzig, 04103, Germany
17
Department of Internal Medicine & Center of Integrated Oncology Cologne Bonn, University of Cologne, Köln, 50923, Germany
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Hallmark features of myelofibrosis (MF) are cytopenias, constitutional symptoms and splenomegaly. Anemia and transfusion dependency are among the most important negative prognostic factors and are exacerbated by many JAK inhibitors (JAKi). Momelotinib (MMB) has been investigated in over 820 patients
with MF and possesses a pharmacological and clinical profile differentiated from other JAKi by inhibition
of JAK1, JAK2 and ACVR1. MMB is designed to address the complex drivers of iron-restricted anemia and
chronic inflammation in MF and should improve constitutional symptoms and splenomegaly while maintaining or improving hemoglobin in JAKi-naive and previously JAKi-treated patients. The MOMENTUM
Phase III study is designed to confirm and extend observations of safety and clinical activity of MMB.
Lay abstract: The most important features of myelofibrosis (MF) are low blood cell counts and symptoms
including tiredness, night sweats and itching, along with increased size of the spleen, which may cause a
feeling of fullness and pain. Low red blood cell counts (anemia) may mean regular blood transfusions are
needed and this is one of the signs MF is getting worse. Drugs called JAK inhibitors (JAKi) are available to
treat MF, but can have a side effect of making blood cell counts lower. Momelotinib (MMB) is a different
type of JAKi to the ones currently available, and is an experimental drug for MF. MMB is designed to treat
symptoms and spleen like other JAKi, but also to improve blood cell counts. MMB has already been given
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to more than 820 patients with MF in other clinical studies. Some of the patients in these studies had been
treated with different JAKi before, and others got MMB as their first JAKi treatment. The MOMENTUM
Phase III study is designed to collect more information on the safety and effectiveness of MMB in MF.
First draft submitted: 15 October 2020; Accepted for publication: 9 December 2020; Published online:
11 January 2021
Keywords: ACVR1 • anemia • danazol • hemoglobin • JAK inhibitor • momelotinib • myelofibrosis • Phase III clinical

trial • transfusion

Myelofibrosis (MF) is a chronic, progressive ‘Philadelphia-negative’ myeloproliferative neoplasm (MPN) with a
prevalence of six per 100,000 person-years and a median age at diagnosis of 67 years [1,2]. MF may occur de
novo as primary MF or may arise from a pre-existing MPN, primarily polycythemia vera or essential thrombocythemia [3]. The hallmark features of MF are: anemia and frequently transfusion dependency, often in association
with thrombocytopenia; constitutional symptoms such as cachexia, fatigue, night sweats, fever and bone pain; and
organomegaly due to extramedullary hematopoiesis, principally of the spleen and less often the liver, which can
cause symptoms such as abdominal distension, pain and early satiety. Besides causing disease-related morbidity,
MF may additionally result in premature death from complications including leukemic progression, which can
occur in about 20% of patients, complications arising from progressive bone marrow failure, portal or pulmonary
hypertension, infections, thrombosis, bleeding and cardiovascular complications [4,5]. The median survival for all
patients with MF is approximately 6 years but is considerably worse for intermediate 2- and high-risk patients at
4 years and 2.25 years, respectively [5,6].

Anemia

The etiology of anemia in MF is complex and driven by multiple inter-related factors including hyperactivation
of ACVR1 and dysregulated JAK-STAT signaling. Constitutively active JAK-STAT signaling leads to increased
expression of inflammatory cytokines in the bone marrow resulting in progressive fibrosis, and a systemic proinflammatory cytokine profile that drives the production of the master iron regulator, hepcidin. Elevated levels of hepcidin
sequester iron from the circulation, further reducing erythropoietic capacity and resulting in iron-restricted anemia.
Anemia can be further exacerbated by the approved JAK inhibitors (JAKi) ruxolitinib (jakafi/jakavi) and fedratinib
(inrebic), given that these agents are unable to restore iron homeostasis and effective erythropoiesis due to a lack of
ACVR1 inhibitory activity [3].
Transfusion dependency and moderate to severe anemia are critical negative prognostic factors in MF and
inversely correlated with quality of life (QoL) [7–9]. Severe anemia is associated with a greater than 1.5-fold increase
in risk of death compared with moderate anemia and is associated with a median survival of just 2.1 years. Prognostic
models for MF increasingly recognize anemia as an important risk variable [10,11]. The only viable treatment option
for most transfusion-dependent patients with MF remains red blood cell (RBC) transfusions, despite this approach
having no impact on the underlying disease [8]. Transfusions themselves are a substantial burden to the patient and
healthcare systems, since QoL and overall survival in MF are negatively impacted, and complications relating to
iron overload may arise [3,12,13].
MF symptoms & splenomegaly

MF is a chronic disease characterized by a high symptom burden, reduced QoL, shortened survival and disease
complications such as an anemia of chronic disease, immune dysregulation and leukemic progression. Patients
responding to an online survey of MPN-related symptoms and the impact of MPNs on QoL and ability to work
(MPN landmark [14]) reported that MF reduced their QoL (81%), interfered with daily activities (53%) and
resulted in limits to their work productivity (65% of employed respondents). Fatigue has been identified as the
most common and most severe symptom of MF along with constitutional symptoms associated with systemic
inflammation, abdominal symptoms secondary to splenomegaly and symptoms of anemia [14,15]. In addition to
contributing to symptom burden, splenomegaly in MF can be particularly onerous and result in morbidities
including ischemia, splenic infarction and development or exacerbation of cytopenias. JAKi therapies have been
shown to provide both symptomatic and splenic benefit to patients with MF.
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Figure 1. Momelotinib therapy has the potential to decrease inflammation, improve splenomegaly and normalize
hemoglobin.

Current therapies

Allogeneic hematopoietic stem cell transplantation is the only curative treatment for MF and is particularly
challenging for patients with the condition because of their advanced age, frequent competing co-morbidities and
potential lack of viable donor options. This procedure requires a careful risk/benefit assessment as there is a high
risk of transplant-related mortality and 5-year survival rates are only 37 and 22% in high- and very high-risk
patients (83 and 64% in low- and intermediate-risk patients) [16].
Before the availability of JAKi, therapy for MF was mainly palliative and directed toward amelioration of disease
sequelae and symptom management. The discovery of the JAK2 driver mutation in MPNs led to the development of
several JAKi. Small-molecule inhibitors of JAK2 and/or JAK1 have been developed to inhibit pathogenic JAK-STAT
signaling in MPNs and have demonstrated spleen and symptom benefit in patients with MF with or without the
JAK2 V617F mutation, consistent with a demonstrated ability to inhibit both mutant (V617F) and wild-type JAK2
signaling [17,18]. The currently marketed JAKi ruxolitinib (RUX) and fedratinib provide symptomatic and splenic
benefit in patients with MF, and as such are valuable additions to MF therapy. However, these agents frequently
exacerbate cytopenias which may limit adequate dose intensity. Consequently, anemia and thrombocytopenia have
remained significant challenges in the management of MF [3].
Existing approaches for the management of MF-associated anemia include transfusion, erythropoiesis-stimulating
agents in patients with low serum erythropoietin levels, corticosteroids, androgens (including danazol [DAN]),
immunomodulatory imide drugs and splenectomy. The clinical activity of these has been modest and often limited
to patient subsets, and none improve survival [3,19–21]. This minimal effectiveness may be attributed to their
inability to directly address the underlying causes of MF-associated anemia, including chronic inflammation and
iron restriction within erythroid progenitors [22–25].
Momelotinib

MMB is an investigational agent in development for the treatment of intermediate and high-risk MF. It is a potent
oral inhibitor of JAK1, JAK2 and, uniquely among JAKi in development, an inhibitor of ACVR1 (Figure 1).
Inhibition of JAK1 and JAK2 signaling reduces constitutional symptoms and splenomegaly through decreased
aberrant inflammatory cytokine signaling, mutant hematopoietic stem cell proliferation and RBC sequestration.
In addition, MMB’s inhibition of ACVR1 decreases hepcidin [26,27], the master regulator of iron metabolism that
is elevated in patients with MF. Decreasing hepcidin results in restoration of iron homeostasis leading to increased
serum iron availability for erythropoiesis, facilitating normalized hemoglobin levels and decreased RBC transfusion
requirements.
Prior to the initiation of the current Phase III MOMENTUM study, MMB has been studied in a comprehensive
clinical development program with more than 20 Phase I, II and III clinical studies enrolling in aggregate more
than 1220 subjects, including more than 820 patients with MF.
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SIMPLIFY-1 (S1) was a Phase III, 1:1 randomized, double-blind, head-to-head, noninferiority comparison of
MMB to RUX in JAKi-naive subjects with MF (n = 432). The study had a duration of approximately 5.4 years.
MMB demonstrated a statistically noninferior splenic response rate (SRR) to RUX (27% for MMB vs 29% for
RUX) and the transfusion independence (TI) rate at week 24 was higher in the MMB arm (67% for MMB vs 49%
for RUX [p < 0.001]). Based on the predefined Myelofibrosis Symptom Assessment Form Total Symptom Score
(MFSAF TSS) end point, a 50% or greater reduction in the TSS was observed in 28 and 42% of patients who
received MMB and RUX, respectively, indicating that noninferiority was not met (p = 0.97). The MOMENTUM
study is stratified for baseline TSS, in contrast to S1 where an imbalance in baseline TSS levels may have confounded
the outcome. During randomized treatment, the most common grade 3 or 4 treatment-emergent adverse events
were thrombocytopenia occurring in 7% of patients receiving MMB versus 5% for RUX, and anemia occurring in
6% for MMB versus 23% for RUX. Grade 3 or 4 infections occurred in 7% of patients who received MMB and
3% of patients who received RUX. Treatment-emergent peripheral neuropathy occurred in 10% of patients who
received MMB (all of grade 2 or lower) and 6% of patients who received RUX (all of grade 3 or lower).
SIMPLIFY-2 (S2) was a Phase III, 2:1 randomized study comparing MMB to best available therapy (BAT),
which was approximately 90% RUX, in anemic or thrombocytopenic subjects with MF previously treated with
RUX (n = 156). The study had a duration of approximately 4.8 years. Statistical superiority was not demonstrated
for spleen response, the primary end point. However, it is important to note that a washout from prior RUX therapy
was prohibited per protocol, which may have confounded the baseline spleen assessment. To mitigate against this
potentially confounding effect, the MOMENTUM study requires the absence of active anti-MF therapy (including
JAKi) for 2 or more weeks prior to study randomization, with the baseline spleen size assessment obtained as close
to randomization as feasible. In the analysis of the secondary end points in S2, MMB demonstrated a nominally
statistically superior MFSAF TSS response to BAT (26% for MMB vs 6% for BAT [p = 0.001]) and the TI rate at
week 24 was nominally higher in the MMB arm (43% for MMB vs 21% for BAT [p = 0.001]). The SRR at the end
of randomized treatment (spleen volume decreased by at least 35% compared with baseline) was 7% for the MMB
arm versus 6% for BAT (p = 0.90). During randomized treatment, the most common grade 3 or 4 treatmentemergent adverse events were anemia occurring in 13% for MMB versus 17% for BAT, and thrombocytopenia
occurring in 11% of patients receiving MMB versus 6% for BAT. Peripheral neuropathy occurred in 12% of
patients receiving MMB and in no patients in the BAT group.
Long-term clinical data for MMB are available from S1, S2 and an extended access protocol (XAP) enrolling
137 patients following the completion of S1, S2 and earlier Phase II MMB studies. A total of 105 subjects remain
on XAP, some of whom have received MMB for more than 10 years as of September 2020. Analyses of data from
S1, S2 and XAP demonstrate low rates of high-grade hematological and other toxicities. Safety observations were
generally similar for MMB versus RUX during double-blind treatment in S1 and S2, though notably anemia and
thrombocytopenia were more common in the RUX arm of S1 and more dose limiting, while low-grade nausea
was more common in the MMB arms of both S1 and S2. Tolerability of extended treatment has enabled long
duration dosing with no evidence of long-term cumulative toxicity over 3.5 to 5.5 years of follow-up and more
than 90 patients from S1 and S2 continuing to receive MMB. Also in S1 and S2, reduced transfusion burden and
increased dose intensity have been observed compared with RUX, consistent with the compound’s differentiated
pharmacological and clinical profile [28–30].
Introduction to the MOMENTUM trial
Here, we describe MOMENTUM (SRA-MMB-301) ‘a randomized, double-blind, phase iii study to evaluate
the activity of momelotinib versus danazol in symptomatic, anemic subjects with primary myelofibrosis, postpolycythemia vera myelofibrosis, or post-essential thrombocythemia myelofibrosis who were previously treated
with jak inhibitor therapy’ (ClinicalTrials.gov: NCT04173494). The study sponsor is Sierra Oncology, Inc. headquartered in Vancouver, Canada.
Rationale
MOMENTUM is a global, Phase III study designed to confirm and extend preliminary observations of safety
and of the symptomatic, splenic and anemia benefits of MMB made in the prior Phase III SIMPLIFY studies.
Eligible patients represent a population with an unmet medical need, having previously received treatment with an
approved JAKi and being both symptomatic and anemic at baseline.
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Primary end point
Day 1

Week 24

Double-blind treatment

Subjects previously
treated with JAKi
Symptomatic (TSS ≥10)
Anemic (Hgb <100 g/l)

Long term
Open label/crossover follow-up

MMB 200 mg daily
+ placebo
Splenic progression crossover

2:1 randomization
JAKi taper + 2-week
washout, where
applicable

MMB
200 mg daily

DAN 600 mg daily
+ placebo

Figure 2. MOMENTUM study schematic.
DAN: Danazol; JAKi: JAK inhibitor; MMB: Momelotinib; TSS: Total symptom score.

Improvement in symptoms assessed by the MFSAF TSS version 4.0 has been selected as the primary end
point. The MFSAF is a validated patient-reported outcome (PRO) instrument, which measures the core symptoms
of MF [31]. This instrument assesses the therapeutic benefit of MMB on symptom burden, a cardinal feature
of MF.
There are no approved therapies for MF specifically labeled for use in patients previously treated with a JAKi,
however, guidelines do recommend a number of treatment options. With consideration to potential risk and
benefit to patients and how readily a comparator treatment could be used in a double-blind study, DAN, a
semisynthetic-attenuated androgen, was selected as an appropriate treatment comparator given its use to ameliorate anemia in patients with advanced MF and recommendation by National Comprehensive Cancer Network
and European Society for Medical Oncology guidelines for the management of MF-associated anemia [22,32].
Treatment with DAN elicits similar benefit to other anabolic steroids used in the treatment of anemia with less
toxicity [33].
Design
MOMENTUM is a randomized, double-blind Phase III study of 200 mg MMB daily versus 600 mg DAN
daily (2:1) in previously JAKi-treated patients who are symptomatic and anemic. Eligible patients have previously
received approved JAKi therapy for MF for a minimum of 90 days, or a minimum of 28 days if JAKi therapy was
complicated by RBC transfusion requirement of at least four units in 8 weeks, or a Grade 3/4 adverse events (AEs)
of thrombocytopenia, anemia, or hematoma. Patients must be symptomatic with an MFSAF TSS of 10 or greater
at screening, and anemic with hemoglobin less than 100 g/l (Table 1). Enrollment of approximately 180 subjects
is planned (Figure 2). The primary end point of the study is the MFSAF TSS response rate at week 24 and key
secondary end points include the TI rate at week 24 and SRR at week 24 (Table 2).
In order to more accurately assess the comparative efficacy of MMB and DAN, any ongoing JAKi therapy
must be tapered, followed by a 2-week nontreatment interval prior to initiating study treatment. Subjects are
randomized on a 2:1 basis (MMB plus DAN placebo: DAN plus MMB placebo), stratified by baseline MFSAF
TSS, baseline palpable spleen length and baseline RBC units transfused in the 8-week period prior to randomization.
In order to minimize delay between baseline assessments and randomization, palpable spleen length will be used
for stratification; however, spleen volume measured by CT or MRI will be used for assessment of splenic response.
During the randomized treatment period of 24 weeks, subjects orally self-administer blinded, randomized treatment.
Treatment may be interrupted and/or dose reduced due to thrombocytopenia, neutropenia, nonhematologic or
other toxicities according to protocol-specified criteria.
Assessments for the primary and key secondary end points of the study (Table 2) are performed during randomized
treatment; the MFSAF TSS version 4.0 questionnaire will be completed daily and transfusion/CBC recording every
4 weeks. A spleen volume assessment (for assessment of splenic response) is conducted at the end of randomized
treatment at week 24 and also at week 48 during open-label treatment. Other assessments during this period
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Table 1. Key eligibility criteria for MOMENTUM.
Key inclusion criteria

Key exclusion criteria

• Age ≥18 years
• Confirmed diagnosis of PMF in accordance with the WHO 2016 criteria, or
post-PV/ET MF in accordance with the IWG-MRT criteria
• Symptomatic, defined as an MFSAF TSS of ≥10 units assessed by a single MFSAF
v4.0 assessment
• Anemic, defined as hemoglobin ⬍100 g/l
• Previously treated, with an approved JAKi for PMF or post-PV/ET MF for
≥90 days, or ≥28 days if JAKi therapy is complicated by RBC transfusion
requirement of ≥4 units in 8 weeks, or grade 3/4 AEs of thrombocytopenia,
anemia or hematoma
• Ongoing JAKi therapy must be tapered, and a nontreatment interval beginning
7 days prior to the first of seven consecutive days of baseline MFSAF assessments
• Baseline splenomegaly, defined as having a palpable spleen at ≥5 cm, below the
LCM or with volume ≥450 cm3 on imaging
• High risk, intermediate-2 or intermediate-1 risk as defined by DIPSS or DIPSS-plus
• No allogeneic stem cell transplant planned
• Acceptable laboratory assessments:
– ANC ≥0.75× 109 /l
– PLT ≥25× 109 /l
– Peripheral blast count ⬍10%
– AST/SGOT and ALT/SGPT ≤3× ULN (≤5× ULN if liver is involved by
extramedullary hematopoiesis as judged by the investigator or if related to iron
chelator therapy that was started within the prior 60 days)
– CrCl ≥0.5 ml/s (according to Cockcroft-Gault)
– Direct bilirubin ≤2.0× ULN
• ECOG performance status of 0, 1 or 2
• Life expectancy ⬎24 weeks

• Use of the following treatments within the time periods noted prior to initiating
study treatment:
– MMB at any time
– DAN within 3 months
– JAKi therapy within 2 weeks
– ESA within 4 weeks
– Potent CYP450 3A4 (CYP3A4) inducers within 1 week
– Investigational agent within 4 weeks
– Splenic irradiation within 3 months
– Other active anti-MF therapy within 2 weeks including: alkylating agents,
hypomethylating agents, interferons, immunomodulating agents, corticosteroids,
androgens, growth factors, splenic irradiation, splenectomy. Supportive care
including steroids at a dose equivalent to ≤10 mg prednisone per day for non-MF
indications may be used
– Current treatment with simvastatin, atorvastatin, lovastatin or rosuvastatin
• History of prostate cancer, with the exception of localized prostate cancer that has
been treated surgically or by radiotherapy with curative intent and presumed cured
• PSA ⬎4 g/l
• Unsuitable for spleen volume measurements
• Any of the following within the time periods noted prior to initiating study
treatment:
– Current uncontrolled intercurrent illness including, but not limited to: active
uncontrolled infection
– Significant active or chronic bleeding event ≥grade 2 per CTCAE v5.0, within
4 weeks
– Unstable angina pectoris, symptomatic congestive heart failure or uncontrolled
cardiac arrhythmia within 6 months
– Current QTcF interval ⬎500 ms, unless attributed to bundle branch block
– Current progressive thrombosis despite treatment
– History of porphyria
– Current Child-Pugh score ≥10
• Known clinically significant anemia due to iron, vitamin B12 or folate deficiencies,
or autoimmune or hereditary hemolytic anemia, or gastrointestinal bleeding
• Known positive status for HIV
• Chronic active or acute viral hepatitis A, B or C infection, or hepatitis B or C carrier
• Unresolved nonhematologic toxicities from prior therapies that are ⬎grade 1 per
CTCAE v5.0
• Presence of peripheral neuropathy ≥grade 2 per CTCAE v5.0

AE: Adverse event; ANC: Absolute neutrophil count; CrCl: Calculated creatinine clearance; CTCAE: Common Terminology Criteria for Adverse Events; DAN: Danazol; ECOG: Eastern Cooperative Oncology Group; ESA: Erythropoiesis-stimulating agent; ET: Essential thrombocythemia; ICF: Informed consent form; IWG-MRT: International Working Group-Myeloproliferative
Neoplasms Research and Treatment; JAKi: JAK inhibitor; LCM: Left costal margin; MFSAF TSS: Myelofibrosis symptom assessment form total symptom score; MMB: Momelotinib; PLT:
Platelet count; PMF: Primary myelofibrosis; PRO: Patient-reported outcome; PSA: Prostate-specific antigen; PV: Polycythemia vera; RBC: Red blood cell count; ULN: Upper limit of normal;
WOCBP: Women of childbearing potential.

Table 2. Key end points.
End point

Assessment

Primary end point

The MFSAF TSS response rate at week 24; defined as the proportion of subjects who
achieve a ≥50% reduction in TSS over the 28 days immediately prior to the end of
week 24 compared with baseline

Key secondary end points

– Proportion of subjects with TI status at the end of week 24 defined as not
requiring RBC transfusion (except in the case of clinically overt bleeding) for
≥12 weeks immediately prior to the end of week 24, with hemoglobin level ≥80 g/l.
Assessed in all subject
– sSRR defined as the proportion of subjects who have splenic response (reduction in
spleen volume of ≥35% from baseline) at the end of week 24
– Other secondary end points include mean change from baseline MFSAF
TSS, measures of anemia benefit and duration of response, safety assessments,
survival analyses, change from baseline in PROs and plasma concentration of MMB

Key exploratory end points

Exploratory end points include measures of rate and duration of MFSAF TSS
response, time to splenic progression, correlated of response and exploratory
analysis (including mutational analysis) and health resource utilization

MFSAF TSS: Myelofibrosis Symptom Assessment Form v4.0 Total Symptom Score; MMB: Momelotinib; PRO: Patient-reported outcome; RBC: Red blood cell count; SRR: Splenic response
rate; TI: Transfusion independence.
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include PRO questionnaires to assess fatigue, physical function and overall QoL, also safety assessments including
clinical, laboratory and disease assessments, recording of AEs, concomitant medications, laboratory tests (chemistry,
complete blood count, urinalysis, pregnancy, electrocardiogram), physical examinations and vital signs.
Following the completion of all week 24 assessments, subjects have the option to receive MMB in the open-label
extended treatment period. Early crossover to open-label MMB is also available for subjects who meet the protocoldefined criteria for radiographically confirmed splenic progression. Open-label treatment with MMB may continue
up to the end of week 204, dependent on jurisdiction. During open-label treatment, MFSAF TSS assessments are
performed at 4-week intervals until week 48, along with continued recording of RBC transfusions, PROs and safety
assessments. Spleen volume is assessed at week 48 and also as required to confirm splenic progression. Additional
assessments include gathering of health resource utilization data, pharmacokinetic assessments and exploratory
mutational analysis. Leukemia-free survival and overall survival is assessed during a follow-up period, which may
extend the maximum study participation to approximately 7 years.
During the conduct of the trial, a Data Monitoring Committee will review the progress of the clinical trial, safety
data, critical efficacy end points and make recommendations to the sponsor regarding the continued conduct of
the study.

Statistical methods

Three clinically relevant measures of the subject response are being investigated in this study: symptom burden,
TI and spleen response. Sequential testing will be used to control Type I error. All analyses will employ the subject
stratification based on baseline TSS, baseline number of transfusions and baseline spleen size.
The primary end point of TSS response rate at week 24 will be a test for superiority of MMB relative to DAN.
The TI rate will be tested for noninferiority of MMB relative to DAN and then for superiority if noninferiority is
obtained. The SRR will be tested for superiority.
Additional secondary end points for symptom response include the difference in mean change TSS from baseline
to the end of week 24 using a repeated measures model and the duration of the week 24 TSS response assessed to
the end of week 48.
The planned 180 subjects in this study provide power to detect with a two-sided α of 0.05 and randomization
ratio 2:1 for MMB:DAN, clinically relevant, statistically significant improvements in TSS response rate (98.8%
power), TI status (90% power) and SRR (90% power).

Conclusion
MMB possesses a pharmacological and clinical profile differentiated from other JAKi in development by virtue
of its potent inhibition of JAK1, JAK2 and ACVR1. Consequently, MMB may address the complex drivers
of iron-restricted anemia and chronic inflammation in MF and should improve constitutional symptoms and
splenomegaly while maintaining or improving hemoglobin across the continuum of JAKi-naive and previously
JAKi-treated patients.
More than 820 patients with MF have received MMB, including 555 patients enrolled in the two Phase III
SIMPLIFY studies. Following participation in the SIMPLIFY studies and earlier Phase II studies of MMB, patients
with intermediate-/high-risk MF have received extended MMB treatment ranging to more than 10 years duration.
Analyses of long-term clinical data revealed no new safety signals or cumulative toxicity with extended treatment,
demonstrating MMB’s potential to durably address the unmet needs of patients with MF.
MMB remains an investigational agent under development in MOMENTUM, a global Phase III study designed
to support the preliminary safety findings and activity observed across the prior Phase III SIMPLIFY studies of MMB
evidenced by responses in symptoms, spleen and anemia end points. In addition to these metrics, MOMENTUM
will provide an opportunity to further evaluate associations between anemia benefit, transfusion burden and patient
reported measures of clinical benefit.
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Executive summary
Background & rationale
• Momelotinib (MMB), an investigational therapy for myelofibrosis (MF), possesses a pharmacological and clinical
profile differentiated from other JAK inhibitors (JAKi) by virtue of its potent inhibition of JAK1, JAK2 and ACVR1.
Consequently, MMB addresses the complex drivers of iron-restricted anemia and chronic inflammation in MF and
should improve constitutional symptoms and splenomegaly while maintaining or improving hemoglobin across
the continuum of JAKi-naive and previously JAKi-treated patients.
• More than 820 patients with MF have received MMB, including in two Phase III studies. Analysis of clinical data
demonstrate MMB’s potential to address the unmet needs of patients with intermediate-/high-risk MF through
an absence of significant rates of high-grade hematological and other toxicities, reduced transfusion burden and
increased dose intensity.
• The comparator treatment, danazol (DAN), is recommended by treatment guidelines for amelioration of anemia
in patients with advanced MF.
MOMENTUM study design & key eligibility criteria
• MOMENTUM is a randomized (2:1, MMB:DAN), double-blind study in approximately 180 patients who are
symptomatic and anemic having received prior JAKi therapy.
• Eligible patients will have previously received approved JAKi therapy for MF for a minimum of 90 days, or a
minimum of 28 days if JAKi therapy was complicated by red blood cell transfusion requirement of ≥4 units in
8 weeks, or grade 3/4 adverse events of thrombocytopenia, anemia or hematoma.
• Patients must be symptomatic with a Myelofibrosis Symptom Assessment Form Total Symptom Score (MFSAF TSS)
of ≥10 at Screening, and anemic with hemoglobin <100 g/l.
Outcome measures
• The primary end point is the MFSAF TSS response rate (defined as the proportion of subjects who achieve a ≥50%
reduction in TSS over 28 days) at week 24.
• Key secondary end points include the proportions of subjects with transfusion independent status at week 24 and
splenic response rate at week 24.
• Other secondary end points include mean change from baseline MFSAF TSS, measures of anemia benefit and
duration of response, safety assessments, survival analyses, change from baseline in patient-reported outcomes
and plasma concentration of MMB.
Conclusion
• MOMENTUM is a global, Phase III study designed to confirm and extend preliminary observations of safety and of
the symptomatic, splenic and anemia benefits of MMB made in the prior Phase III SIMPLIFY studies.
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